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on cytotaxonomy of Cimicifuga foetida 
from the Himalayas 
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It was previously reported that Cimicifuga foetida L. from Thimphu, 
Bhutan was tetraploid, and was suggested that the species in the Himalayas, 
Yunnan and Burma might be tetraploid and that those in the area of Korea, 
Manchuria, Siberia and Europe might be diploid, based on the morphological 
studies especially on the variations of the size of stomata and pollen grains. 
Recently, the other Himalayan materials (TI, No. 69237, 69241) of C. foetida 
were fortunately collected from Kala-Pokhari, on the Singalila range of the 
Darjeeling District (Fig. 1) on July 13 & 21, 1969 by the 4th Botanical Ex¬ 
pedition to Eastern Himalaya of the University of Tokyo. 

The plants were, however, proved to be diploid, 2n = 16 and n=8, contrary 

to my previous suggestion. 
I wish to supplement the 
previous report by the fur¬ 
ther study about those two 
Himalayan plants of C. 
foetida. 

The chromosomes of 
both gametic and somatic 
cells were observed from 
the young buds which were 
fixed with Newcomer’s fluid 
and then stained with 45% 
aceto-carmine. The somatic 
chromosomes of ovular cells 
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Fig. 1. A map showing the distribution of C. foetida 
in the Himalayas. Solid circles show the plants of 
diploid and tetraploid. Open circles show the plants 
cited in my previous paper and considered to be 
tetraploid. 
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Table 1. Comparison between two chromosome races of 
C. foetida from the Himalayas. 


Locality 

Chromosome 
numbers 
n (PMC) 2n 

Ploidy 

Stomatal 
length (fx) 
(Mean of 60 
stomata) 

Pollen size (/z) 
(Mean of 30 
young grains) 

P E 

Kala-Pokhari 

(Singalila) 

TI, No. 69237 

8 16 (ovule) 

2x 

57.6 

17.8x17.7 

TI, No. 69241 

8 16 (ovule) 

2x 

58.1 


Thimphu 

(Bhutan) 

16 32 (root- 

tip) 

4x 

68.6 

22.4x21.5 



Somatic chromosomes of C. foetida from Kala-Pokhari. 
A karyogram was produced from Fig. 3a. 


are expressed as follows 


K(2n) = 16 = 8V + 6J+2I (Fig. 2, 3a) 

No secondary constriction or satellite was observed. The karyotypes, 
are almost similar to the reports from Germany by Langlet 1932, and from 
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Fig. 3. a. Somatic chromosomes of diploid from Kala-Pokhari. b & c. Gametic chromosomes 
of diploid; b. Metaphase II, c. Metaphase I. d. Gametic chromosomes of tetraploid from 
Thimphu. 

U. S. S. R. by Lewitsky 1941. The gametic chromosomes of PMC were n = 8 
as described by Langlet 1927, and the normal pairings were observed (Fig. 
•3b & c). The PMC chromosomes of the plants from Bhutan which had pre¬ 
viously described to be 2n=32 in root-tip cells, were comparatively observed 
to be n=16, and the normal pairings were also observed (Fig. 3d). 

Morphological variations between those two plants were studied as shown 
in Table 1, by dried or soaked specimens. The stomatal length of diploid 
is slightly but clearly smaller than that of tetraploid, however, not so small 
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as that of the plants from Korea, Siberia, 

Manchuria and Europe, reported previ¬ 
ously. The pollen size of diploid is also 
smaller than that of tetraploid, as far as 
observed about very young grains from 
the buds. The petals of diploid are 
bilobed and two apices are flat and thin, 
on the other hand, those of tetraploid 
are also bilobed but the apices are more 
or less globular, something like a stami- 
nodium (Fig. 4a & b). The specimens 
of Belley La, Bhutan (KYO, No. 587 & 

588) previously reported have also similar 
petals. The leaves are both triternate, 
and the leaflets of diploid are thin, finely 
serrate and sparsely pubescent on the 
lower surface, and those of tetraploid 
are thick, coarsely serrate and glabrous 
on both surfaces (Fig. 4c & d). No other 
variation was observed. 

Those morphological variations are, 
however, very slight, as compared with 
the wide variations of C. foetida from 
the other regions, Yunnan, Manchuria, 
etc. as already reported. Considering within the Himalayan materials, the 
specimens cited in my previous paper (TI, No. 6300472. Diorali Bhanjang, 
Nepal; KYO, No. 587 & 588. Belley La, Bhutan (Fig. 1)) are similar to the 
tetraploid plants from Bhutan, and those morphological variations may be 
correlated with two chromosome numbers. After all, the two cytotypes of 
C. foetida were found from the Himalayas, however, they should not be 
distinguished as separate taxa under the present circumstances, because the 
characters which clearly separate the two plants have not been found and the 
materials of Asia especially from Yunnan need further comparative studies. 

I express my cordial thanks to Prof. H. Hara, the University of Tokyo 
for his guidance and suggestions. I am also greatly indebted to Prof. H. 
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Fig. 4. Petals and lower surface of 
leaflets. 

a. A petal of diploid, b. A petal of 
tetraploid. c. A leaflet of diploid, 
d. A leaflet of tetraploid. 
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Hara, Miss S. Kurosawa and Mr. H. Ohashi, the members of the 4th Botani¬ 
cal Expedition of the University of Tokyo, for placing the valuable collec¬ 
tions from Kala-Pokhari of the Himalayas and a cultivated tetraploid plant 
from Karuizawa of Japan at my disposal. 
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